
THE REPLACEMENT OF WOOD BY CALCITE. 

A replacement phenomenon often observed in wood is that 
of silicification, and now so well known as scarcely to attract at- 
tenti.on, but its replacement by other non-metallic compounds is 
less frequent, and hence the occurrence of a case of complete 
calcification seems worthy of record. 

The ma,terial described here was collected by C. A. Warner 
from a point six miles north and two miles east of Russell, 
Kansas, and sent to the Geological Department at Cornell Uni- 
versity. 

Mr. Warner states .that the fossilized wood here described 

formed ,the center of a three-foot concretion of lime carbonate, 

the latter lying in a bed of shale about 30 feet thick, .with a bed 
of limestone a,bout •o feet above .the concretion. 

The shale occurs in the Fence-post horizon of the Benton. 
The specimen studied (Plate VIII.) is approximately 6 inches 

long, and as stated above was broken from a three-foot concre- 
tion, a portion of which still in part surrounds it, and in substance 
looks like a dense, hard, gray limestone. 

The sample at first glance resembles lignitized .wood, but its 
weight quickly dispel's this idea, moreover the application of hy- 
drochloric acid to any part of the. trunk causes violent efferves- 
cence. If a splinte. r of t'he wood is held in the flame, the brown 
color •tisappears .completely. The surface of the trunk shows 
three prominent knots, and also a calcite-filled cavity which was 
formerly a resin vesicle. 

There are also several 'transverse and radial fractures (Plate 
VIII.) up to an eighth inch in width, which are filled with coarsely 
crystalline calcite. A transverse section shows the annual rings 
quite clearly in the hand specimen, but they are less distinct under 
the microscope. 
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Microscopic Characters.--Thin sections of the trunk were cut 
both transversely and longitudinally (tangentially), and these 
when examined under the microscope showed the cell structure 
to be perfectly preserved (Plate VII.) permitting its identifica- 
tion as that of a gymnosperm. The entire mass of tissue how- 
ever was filled with crystalline calcite, and no other mineral was 
observed. The original form of the wood cells is well preserved, 
as shown by their outline of organic matter. The medullary rays 
are very conspicuous (Plate VII:), and do not appear to have 
been replaced, as under crossed nicols they are isotropic; the 
annual rings are also recognizable. 

While, however, the mass is completely replaced by calcite, the 
lime carbonate seems to have been introduced at two different 

periods, and so we can distinguish between cell calcite and vein 
calcite. 

The cell calci,te has completely permeated the woody tissue, not 
a cell being free from it, but the orientation is not uniform, for 
large areas of adjoining cells extinguish simultaneously (Plate 
VII., C, D.). In no case however was any individual cell found 
to be filled by calcite of two different orientations. Moreover, 
whenever a change in orientation occurs, it always takes place 
along the boundary of one or more cell walls. Indeed in several 
cases the change took place at the boundary between two annual 
rings. 

Cleavage in the calcite was also visible, and' was found to be 
uniform .throughout an area of uniform extinction. 

,In places where ,the section happens t,o cut across a gnarled 
piece of .wood, a grating structure is produced. 

The vein calcite is evidently of later age, for it occupies frac- 
tures in the wood, sometimes enclosing fragments of vegetable 
tissue broken off the walls of the fracture. There is no agree- 
ment in optical orientation between the vein and 'the cell calcite, 
nor are .the cleavage lines of the two continuous. 

Manner of Calcification.-•In considering the conditions under 
which .the infiltration of the calcite took place, it seems reasonable 
to conclude that the wood probably exhibits a case of rather quick 
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EXPLANATION TO PLATE VII. 

A. Transverse section of calcified gymnosperm, X 50. Shows wood cells 
or tracheids; medullary rays; radial veinlet of coarse calcite (A), containing 
isolated fragment of medullary ray. 

B. Longitudinal section (tangential) of Plate VIII., X 50. Shows medul- 
lary rays; wood cells or tracheids; calcite veinlet (,4) showing cleavage. 

C. Transverse section of Plate VIII. Crossed nicols, X 42. Shows areas 
of calcite having uniform orientation, change in orientat'ion along annual ring; 
isotropic character of medullary rays. 

D. Transverse section of Plate VIII., crossed nicols, X 42. Shows change 
in orientation of cell calcite, and especially along annual ring. 



PLATE VII. 
ECONOMIC GEOLOGY. VOL. XIII. 

A. 

C. ]•. 



PLATE VIII. ECONOMIC GEOLOGY. VOL. Xlll. 

Stem of gymnosperm, replaced by calcite. The specimen shoxvs clearly the 
xvoody structure, a portion of the surrounding limestone concretion (A); 
a transverse veinlet of calcite (B); txvo knots (C); and calcite-filled pitch 
vesicle (D). 3• natural size. 
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and complete burial while green in a limey clay or silt, and that 
the calcium carbonate entered the tissue before lignitization had 
a chance to begin. The very slight deformation apparent in the 
specimen would also indicate rapid entrance and crystallization 
of the calci.te, while later pressure fractured the hardened trunk, 
and permitted ,the entrance of the vein calcite. 

The writer knows of no similar instance of complete calcifica- 
tion, the nearest approach to it being a case described by E. T. 
Wherry. • There, however, the wood was first replaced in part 
by a little calcium carbonate in the form of rhombs, the remain- 
der .of the wood being subsequently completely silicified. In the 
growth of the calcite rhombs, replacement seems to have occurred 
only during the early stages of their growth, the later portion 
having pushed the vegetable tissue aside. 

x Proc. U.S. Nat. Mus., Vol. 53, P. 227, June, •9x7. 


